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listing of Claims 

The following listing of claims will replace all prior versions, and listings, of claims in 
the subject application: 

1. (currently amended) A semiconductor device comprising: 

a first converter configured to convert a first digital audio signal sampled with a 
predetermined audio sampling frequency for digital audio into a second digital audio signal 
sampled with a predetermined voice sampling frequency for voice signals; 

a second converter configured to convert a first digital voice signal sampled with the 
predetermined voice sampling frequency into a second digital voice signal sampled with the 
predetermined audio sampling frequency; 

a first digital proooooor processing circuit configured to perform a predetermined digital 
computation on the second digital audio signal sampled with the predetermined voice sampling 
frequency a ad a digital voice signal; and 

a second digital proooooor processing circuit configured to perform the predetermined 
digital computation on the second digital voice signal sampled with the predetermined audio 
sampling frequency and the first digital audio signal sampled with the predetermined audio 
sampling frequency. 

2. (original) The semiconductor device according to Claim 1, wherein the predetermined 
digital computation includes an addition, a subtraction, a rate setting of the addition, and a rate 
setting of the subtraction, 

3. (currently amended) The semiconductor device according to Claim 1, wherein the 
first digital processor processing circuit performs a volume setting on a digital signal processed 
with the predetermined digital computation. 

4. (currently amended) The semiconductor device according to Claim 1, wherein the 
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first digital ya eesse* processing circuit performs a signal band limitation on a digital signal 
processed with the predetermined digital computation. 

5. (original) The semiconductor device according to Claim 4> wherein the signal band 
limitation is pie-programmable. 

6. (currently amended) The semiconductor device according to Claim 1, wherein the 
second digital proce s s gaesasiPg circuit performs a volume setting on a digital signal 
processed with the predetermined digital computation. 

7. (currently amended) The semiconductor device according to Claim I, wherein the 
second digital processes processing circuit performs a signal band limitation on a digital signal 
processed with the predetermined digital computation. 



8. (original) The semiconductor device according to Claim 7, wherein the signal band 
limitation is p re-programmable. 

9. (currently amended) A mobile phone using a semiconductor device, comprising: 
an input device configured to convert a voice into an analog voice signal; 

a voice analog-to-digital converter configured to convert the analog voice signal output 
from said input device into a first digital voice signal; 

a voice digital-to-analog converter configured to convert a second digital voice signal 
sampled with a predetermined voice sampling frequency for voice signals into an analog voice 
signal; 

a voice output device configured to generate a voice sound in accordance with the analog 
voice signal output from said voice digital-to-analog converter; 

an audio digital-to-analog converter configured to convert a digital audio signal sampled 
with a predetermined audio sampling frequency for audio signals into an analog audio signal; 
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and 

an audio output device configured to generate an audio sound in accordance with the 
analog audio signal output from said audio digital-to-analog converter, 

wherein the semiconductor device is configured to process the digital voice signal, the 
digital voice signal sampled with the predetermined voice sampling frequency, and the digital 
audio signal sampled with the predetermined audio sampling frequency, and comprises: 

a first converter configured to convert the digital audio signal into a first converted signal 
sampled with the predetermined voice sampling frequency; 

a second converter configured to convert the digital voice signal into a second converted 
signal sampled with the predetermined audio sampling frequency; 

a first digital proooQGor processing circuit configured to perform a predetermined digital 
computation on the digital audio signal sampled with the predetermined voice sampling 
frequency aiid the first digital voice signal; and 

a second digital processor processing circuit configured to perform the predetermined 
digital computation on the second digital voice signal sampled with the predetermined audio 
sampling frequency and the digital audio signal sampled with the predetermined audio sampling 
frequency. 

10. (original) The mobile phone according to Claim 9 T wherein the predetermined digital 
computation includes an addition, a subtraction, a rate setting of the addition, and a rate setting 
of the subtraction. 

U, (currently amended) The mobile phone according to Claim 9, wherein the first 
digital proc e s s or processing circuit performs a volume setting on a digital signal processed with 
the prcdetei mined digital computation. 

12, (currently amended) The mobile phone according to Claim 9, wherein the first 
digital prooes a o f processin g circuit performs a signal band limitation on a digital signal 
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processed with the predetermined digital computation. 

13. (original) The mobile phone according to Claim 12, wherein the signal band 
limitation is pre-programmable. 

14. (currently amended) The mobile phone according to Claim 9, wherein the second 
digital process or processing circuit performs a volume setting on a digital signal processed with 
the predetermined digital computation. 

15. (currently amended) The mobile phone according to Claim 9 f wherein the second 
digital process* processing circuit performs a signal band limitation on a digital signal 
processed with the predetermined digital computation. 

16. (original) The mobile phone according to Claim 15, wherein the signal band 
limitation is pre-programmable. 

17. (currently amended) A mobile phone using a semiconductor device, comprising: 
an btput device configured to convert a voice into an analog voice signal; 

a voice analog-to-digital converter configured to convert the analog voice signal output 
from said input device into a first digital voice signal; 

a digital voice amplifier configured to amplify and output a second digital voice signal 
sampled with a predetermined voice sampling frequency for voice signals; 

a voice output device configured to generate a voice sound in accordance with the second 
digital voice signal output from said digital voice amplifier; 

a digital audio amplifier configured to amplify and output a digital audio signal sampled 
with a predetermined audio sampling frequency for an audio signal; 

an uudio output device configured to generate an audio sound In accordance with the 
digital audio signal output from said digital audio amplifier, 
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wherein the semiconductor device is configured to process the first digital voice signal, 
the second digital voice Signal sampled with the predetermined voice sampling frequency, and 
the digital audio signal sampled with the predetermined audio sampling frequency, and 
comprises: 

a fin>t converter configured to convert the digital audio signal into a signal sampled with 
the predetermined voice sampling frequency; 

a second converter configured to convert the first digital voice signal into a signal 
sampled with the predetermined audio sampling frequency; 

a firnt digital processor processing circuit configured to perform a predetermined digital 
computation on the digital audio signal sampled with the predetermined voice sampling 
frequency and the digital voice signal; and 

a second digital procc^or processing circuit configured to perform the predetermined 
digital computation on the first digital voice signal sampled with the predetermined audio 
sampling frequency and the digital audio signal sampled with the predetermined audio sampling 
frequency. 

18. (original) A semiconductor device comprising: 

first converting means for converting a first digital audio signal sampled with a 
predetermined audio sampling frequency for digital audio into a second digital audio signal 
sampled with a predetermined voice sampling frequency for voice signals; 

second converting means for converting a first digital voice signal sampled with the 
predetermined voice sampling frequency into a second digital voice signal sampled with the 
predetermined audio sampling frequency; 

firsi digital processing means for performing a predetermined digital computation on the 
second digital audio signal sampled with the predetermined voice sampling frequency and a third 
digital voice signal; and 

second digital processing means for performing the predetermined digital computation on 
the second digital voice signal sampled with the predetermined audio sampling frequency and 
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the first digital audio signal sampled with the predetermined audio sampling frequency. 

19. (original) The semiconductor device according to Claim 18, wherein die 
predetermined digital computation includes an addition, a subtraction, a rate setting of die 
addition, and a rate setting of the subtraction, 

20. (original) The semiconductor device according to Claim 18, wherein the first digital 
processing means performs a volume setting on a digital signal processed with the predetermined 
digital computation. 

21. (original) The semiconductor device according to Claim 18, wherein the first digital 
processing means performs a signal band limitation on a digital signal processed with the 
predetermined digital computation, 

22. (original) The semiconductor device according to Claim 21, wherein the signal band 
limitation is pre-progranunable. 

23. (original) The semiconductor device according to Claim 18, wherein the second 
digital processing means performs a volume setting on a digital signal processed with the 
predetermined digital computation. 

24. (original) The semiconductor device according to Claim 18, wherein the second 
digital processing means performs a signal band limitation on a digital signal processed with the 
predetermined digital computation. 

25. (original) The semiconductor device according to Claim 21, wherein the signal band 
limitation is pre-programmable. 
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26. (original) A mobile phone using a semiconductor device, comprising: 
input means for converting a voice into an analog voice signal; 

analog-to-digital voice converting means for convening the analog voice signal output 
from said input means into a first digital voice signal; 

digit;il-to-analog voice converting means for converting a second digital voice signal 
sampled with a predetermined voice sampling frequency for voice signals into an analog voice 
signal; 

voicii output means for generating a voice sound in accordance with the analog voice 
signal output from said digital-to-analog voice converting means; 

digital-to-analog audio converting means for converting a digital audio signal sampled 
with a predetermined audio sampling frequency for audio signals into an analog audio signal; 
and 

audio output means for generating an audio sound in accordance with the analog audio 
signal output from said digital-to-analog audio converting means, 

wherein the semiconductor device is configured to process the first digital voice signal, 
the second digital voice signal sampled with the predetermined voice sampling frequency, and 
the digital audio signal sampled with the predetermined audio sampling frequency, and 
comprises: 

first converting means for converting the digital audio signal into a signal sampled with 
the predetei mined voice sampling frequency; 

second converting means for converting the first digital voice signal into a signal sampled 
with the predetermined audio sampling frequency; 

first digital processing means for performing a predetermined digital computation on the 
digital audio signal sampled with the predetermined voice sampling frequency and the second 
digital voice signal; and 

second digital processing means for performing the predetermined digital computation on 
the first digital voice signal sampled with the predetermined audio sampling frequency and the 
digital audio signal sampled with the predetermined audio sampling frequency. 
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27. (original) The mobile phone according to Claim 26, wherein the predetermined 
digital computation includes an addition, a subtraction, a rate setting of the addition, and a rate 
setting of the: subtraction. 

28. (original) The mobile phone according to Claim 26 F wherein the first digital 
processing means performs a volume setting on a digital signal processed with the predetermined 
digital computation. 

29. (original) The mobile phone according to Claim 26, wherein the first digital 
processing means performs a signal band limitation on a digital signal processed with the 
predetermined digital computation. 

30. (original) The mobile phone according to Claim 29, wherein the signal band 
limitation is pre-programmable. 

31. (original) The mobile phone according to Claim 26, wherein the second digital 
processing means performs a volume setting cm a digital signal processed with the predetermined 
digital computation. 

32. (original) The mobile phone according to Claim 26* wherein the second digital 
processing means performs a signal band limitation on a digital signal processed with the 
predetermined digital computation. 

33. (original) The mobile phone according to Claim 32, wherein the signal band 
limitation is pre-programmable. 

34. (original) A mobile phone using a semiconductor device, comprising: 
input means for convening a voice into an analog voice signal; 
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analog-to-digiial voice converting means for converting the analog voice signal output 
from said input means into a first digital voice signal; 

digiud voice amplifying means for amplifying and outputting a second digital voice 
signal sampled with a predetermined voice sampling frequency for voice signals; 

voice: output means for generating a voice sound in accordance with the second digital 
voice signal output from said digital voice amplifying means; 

digital audio amplifying means for amplifying and outputting a digital audio signal 
sampled with a predetermined audio sampling frequency for audio signals; 

audio output means for generating an audio sound in accordance with the digital audio 
signal output from said digital audio amplifying means, 

wheiein the semiconductor device is configured to process the first digital voice signal, 
the second digital voice signal sampled wiih the predetermined voice sampling frequency, and 
the digital audio signal sampled with the predetermined audio sampling frequency, and 
comprises: 

first converting means for converting the digital audio signal into a signal sampled with 
the predetermined voice sampling Irequency; 

second converting means for converting the first digital voice signal into a signal sampled 
with the predetermined audio sampling frequency; 

first digital processing means for performing a predetermined digital computation on the 
digital audio signal sampled with die predetermined voice sampling frequency and the second 
digital voici; signal; and 

second digital processing means for performing the predetermined digital computation on 
the first digital voice signal sampled with the predetermined audio sampling frequency and the 
digital audio signal sampled with the predetermined audio sampling frequency. 

35. (original) A method of providing a semiconductor device comprising the steps of: 
firsi convening a first digital audio signal sampled with a predetermined audio sampling 
frequency lor digital audio inio a second digital audio signal sampled with a predetermined voice 
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sampling frequency for voice signals; 

second converting a first digital voice signal sampled with the predetermined voice 
sampling frequency into a second digital voice signal sampled with the predetermined audio 
sampling frequency; 

first digital processing of the second digital audio signal sampled with the predetermined 
voice sampling frequency and a third digital voice signal with a predetermined digital 
computation; and 

second digital processing of the second digital voice signal sampled with the 
predetermine audio sampling frequency and the first digital audio signal sampled with the 
predetermined audio sampling frequency with the predetermined digital computation. 

36. (original) The method according to Claim 35, wherein the predetermined digital 
computation includes an addition, a subtraction, a rate setting of the addition, and a rate setting 
of the subtraction. 

37. (original) The method according to Claim 35, wherein the first digital processing 
further comprises the step of setting volume to a digital signal processed with the predetermined 
digital computation. 

38. (original) The method according to Claim 35, wherein the first digital processing 
further comprises the step of limiting a signal band of a digital signal processed with the 
predetermined digital computation. 

39. (original) The method according to Claim 38, wherein the limiting step is pre- 
programmable. 

40. (original) The method according to Claim 35, wherein the second digital processing 
further comprises the step of setting volume of a digital signal processed with the predetermined 
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digital computation. 

41. (original) The method according to Claim 35, wherein the second digital processing 
further comprises the step of limiting a signal band of a digital signal processed with the 
predetermined digital computation. 

42. (original) The method according to Claim 41, wherein the limiting step is pre- 
programraable. 

43. (original) A method of mobile telecommunication using a semiconductor device, 
comprising ihe steps of: 

first converting a voice input into a first analog voice signal; 

second converting the first analog voice signal output from said converting step into a 
first digital voice signal; 

third converting a second digital voice signal sampled with a predetermined voice 
sampling frequency for voice signals into a second analog voice signal; 

first generating a voice sound in accordance with the second analog voice signal output 
from said th ird converting step; 

fourih converting a first digital audio signal sampled with a predetermined audio 
sampling frequency for audio signals into an analog audio signal; and 

secoad generating an audio sound in accordance with the analog audio signal output from 
said fourth ironverting step, 

wherein the semiconductor device is configured to process the first digital voice signal, 
the second digital voice signal sampled with die predetermined voice sampling frequency, and 
the first digital audio signal sampled with the predetermined audio sampling frequency, and 
comprises the steps of: 

first converting the first digital audio signal into a second digital audio signal sampled 
with the predetermined voice sampling frequency; 
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second converting the first digital voice signal into a signal sampled with ihe 
predetermined audio sampling frequency; 

first digital processing of the second digital audio signal sampled with the predetermined 
voice sampling frequency and the second digital voice signal with a predetermined digital 
computation; and 

second digital processing of the first digital voice signal sampled with the predetermined 
audio sampling frequency and the first digital audio signal sampled with the predetermined audio 
sampling frequency with the predetermined digital computation. 

44. (original) The method according to Claim 43 T wherein the predetermined digital 
computation includes an addition, a subtraction, a rate setting of the addition, and a rate setting 
of the subtraction. 

45. (original) The method according to Claim 43, wherein the first digital processing 
step further comprises the step of setting a volume of a digital signal processed with the 
predetermined digital computation. 

46. (original) The method according to Claim 43, wherein the first digital processing 
further comprises the step of limiting a signal band of a digital signal processed with the 
predetermined digital computation; 

47- (original) The method according to Claim 46, wherein the limiting step is pre- 
programmable* 

48. (original) The method according to Claim 43, wherein the second digital processing 
further comprises the step of netting a volume of a digital signal processed with the 
predetermined digital computation. 
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49. (original) The method according to Claim 43, wherein the second digital processing 
further comprises the step of limiting a signal band of a digital signal processed with the 
predetermined digital computation. 

50. (original) The method according to Claim 49, wherein the limiting step is pre- 
programmable. 

51. (original) A method of mobile telecommunication using a semiconductor device, 
comprising the steps of: 

first converting a voice input into an analog voice signal; 

second converting the analog voice signal output from said converting step into a first 
digital voice signal; 

first amplifying to output a second digital voice signal sampled with a predetermined 
voice sampling frequency for voice signals; 

first generating a voice sound in accordance with the second digital voice signal output 
from said first amplifying step; 

second amplifying to output a first digital audio signal sampled with a predetermined 
audio sampling frequency for audio signals; 

second generating an audio sound in accordance with the first digital audio signal output 
from said second amplifying step, 

wheiein the semiconductor device is configured to process the first digital voice signal, 
the second digital voice signal sampled with the predetermined voice sampling frequency, and 
the first digital audio signal sampled with the predetermined audio sampling frequency, and 
comprising die steps of: 

first converting the first digital audio signal into a second digital audio signal sampled 
with the predetermined voice sampling frequency; 

second convening the fii'st digital voice signal into a signal sampled with the 
predetermined audio sampling frequency; 
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First digital processing of the second digital audio signal sampled with the predetermined 
voice sampling frequency and the second digital voice signal with a predetermined digital 
computation, and 

second digital processing of the first digital voice signal sampled with the predetermined 
audio sampling frequency and the first digital audio signal sampled with the predetermined audio 
sampling frequency with the predetermined digital computation. 
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